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COMPLETE SPECIFICATION 
Aminoacetylenes and Process for Preparing the Same 

We, Mead Johnson & Company, a cor- 
poration organized under the laws of the 
State of Indiana, United States of America, 
of Evansville, State of Indiana, United States 
5 of America, do hereby declare the invention 
for which we pray that a patent may be 
granted to us and the method by which it is 
to be performed to be particularly described 

in and by. the following statement: 

The present invention relates to certain 
aminoacetylenes, processes for preparing them, 
and the pharmaceutically-acceptable acid- 
addition salts thereof. 

Specifically, the present invention provides 
a compound having the general formula 



above which comprises reacting a derivative 
formula PrOPyne " 3 " <)l the gCDeral 



~CH 
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with formaldehyde (e.g. in the form of para- 
formaldehyde) and a compound of the general 
formula H— Y; or reacting a compound of 
the general formula 
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I 

i // 




^C-CHr-Y 
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wherein R, i s a phenyl, benzyl, cyclohexyl or 
alpha-thienyl group; R, is a phenyl or benzyl 
group; Z is a hydrogen atom or a hydroxyl, 
methoxy, ethoxy or methylthio group; and 
Y is a di-Q to Q-alkylamino, piperidino, 
pyrroiidino or morpholino group; and the 
pharmacologically-acceptable acid-addition 
salts of these compounds. 

Preferably, Y is a dialkylamino group con- 
taining 2 to 6 carbon atoms and preferably 
Ri is phenyl or benzyl in such cases. 

The present invention also provides a pro- 
cess for preparing a compound as defined 
[Pricp '"' ^ 



R, 

I O 

R<— C-C^X 
I 

z 

with a compound of the general formula 

o-ch,-~<:=c-ch^-y 40 

wherein in the above formulae R„ R, Y and Z 
are as defined above and Z may also be 
a halogen atom, X is a halogen atom or a 
C, to C G alkoxy radical and R 0 is a hydrogen 
atom or a formyl, acetyl or propionyl group, 45 
and, where Z is a halogen atom, hydrolytically 
cleaving Z to form the corresponding product 
wherein Z is a hydroxyl group. 

In a preferred embodiment of the second 
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dino, pyrrolidine ^^"^^ino- 

adSon P ^.^VS^«W35 
? rSSfjltS required acid- 
""STcSo-d. of the Present invention 
futility' as an^mojcs ^ocal 
anaestheflcs. The fiL osr kilogram of 



the relief of muscle spasm, Th-g^ 

™* be ^^i^^sts « the 
elixirs, ablets, pmvd^, ™sP ud 

tioo. of, 0.25%. » 20%. ^ of 

METHOD A . . 

This -thod comprise ^ modified Mamuch 
ST! ££ ^"on proceeds as 
follows: 
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sCH+HC H+H-Y 



;=C-Ca— Y 
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assess** ^msk? 

compounds by Method A. 180-1 81.5" C (dec.) from n-propanoi. 



so i u uon was washed with ^ether The ^ acidic 
solution was cooled w«h «M M« «J 

d^g agent was Sha*<* ^^solution 
«"* J SL , £ & d chCde salt: m.p. 
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Example I 

fTS^E 15«T$0H °mole), and 
J^fSSw mole) If mmethylamine were 
Z.u g* \ u *T" in ,11 n f drv dioxane and 

TAX a ft"o4 0, -SJ"ffi *5 



EXAMPLE II 

4 - Pyrrolidino - 2 - botynyl w- 

PHENYLACETATE HYDROC^ORIDE ; - Jh^ 




75 



1 42° C 

Method B: 
This method comprises the estermcaOon 
by the reaction of acyl halides and 4**- 
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Hr- 9— C-Cl + HO— CH^-C= C — CH L — Y 1 



alkali 



Ri 



I 

z 



wherein R 3 , R. and Z are as previously 
defined, and Y 1 is a pyrrolidine), piperidino 
or morpholino group. In a particular embodi- 
ment of Method B, the acyl halide may have 
an alpha-halo substituent. In this embodi- 
ment the esterification is conducted as above 
and after the esterification the alpha-halogen 
atom is hydrolytically cleaved from the ester 
product to produce a compound in which 
the substituent Z is a hydroxyl group. The 
following Examples illustrate preparation of 
these products by Method B and the particu- 
lar embodiment thereof. 

Example III 
4 - Piperidino - 2 - butynyl diphenyl- 
acetate Hydrochloride. — Fifteen grams 
(0.065 mole) of diphenylacetylchloride was 
slowly added to 10.0 g. (0.065 mole) 
of 4 - piperidino - 2 - butynol [prepared 
by the reaction of l-chloro-4-hydroxy- 
2-butyne and piperidine (b.p. 116° C, 1.4 
mm. Hg. (abs.); n D 2o 1.5094)], dissolved in 
30 ml. of dry pyridine. An exothermic re- 
action followed and subsided after five to 
ten minutes. The reaction mixture was then 
heated on a steam bath for one hour, cooled 
and poured onto crushed ice and water. The 
resultant aqueous solution was extracted with 
two 50 ml. portions of ether and the extracts 
were combined and washed with several 
10-ml. portions of 2 N hydrochloric acid until 
most of the residual pyridine was removed. 
The ether solution was washed with water 
and dried over magnesium sulphate. The 
drying agent was filtered off and dry hydro- 
chloric acid was passed into the ether solu- 
tion to form the hydrochloride salt of the 
expected product. The hydrochloride salt 
was washed with dry ether and recrystallized 
from ethyl acetate; m.p. 155—156.50° C. 

Example IV 
4 - Pyrrolidino - 2 - butynyl benzil- 
45 ate Hydrochloride. — a - Chlorodi- 
phenylacetylchloride, 17.2 g. (0.065 mole) 
was dissolved in about 40 ml. of dry 
pyridine and 7.0 g. (0.065 mole) of 
4-pyrrolidino-2-butynol [prepared by the 
50 reaction of l-chloro-4-hydroxy-2-butyne and 



10 



15 



20 



25 



30 



35 



40 



pyrrolidine (b.p. 98—104° C, L0 mm. Hg. 
(abs.); n D i0 1.5055)] was slowly added to 
the solution with stirring. When the ensuing 
vigorous reaction subsided, the mixture was 
heated on a steam bath for one-half hour. 55 

The reaction mixture was then poured onto 
crushed ice and water and the resulting 
aqueous mixture was extracted with ether! 
The combined ether extracts were washed 
with water, extracted with 2 N hydrochloric 60 
acid, and the acidic extract was heated on 
a steam bath for five minutes. The mixture 
was cooled and basified with 10% sodium 
hydroxide. The viscous oil which separated 
from the aqueous solution was taken up in 65 
ether and the ether was dried over magnesium 
sulphate. The drying agent was filtered off 
and the ether was evaporated, leaving a pale 
yellow solid. Trituration with ether removed 
the yellow impurity; m.p. 108—111.5° C. 70 
from aqueous ethanol. 

The free base was partially dissolved in 
anhydrous ether and dry hydrochloric acid 
was passed into the solution. The resulting 
hydrochloride salt was filtered onto a Buchner 75 
funnel, washed with ether, dried, and re- 
crystallized from ethyl acetate-ethanol; hid 
132.5—134.5° C. ■ * H " 

Example V 

4 - Piperidino - 2 - butynyl diphenyl 80 
isobutyrate Hydrochloride.— Diphenyl- 
lsobutyryl chloride, 18.1 g. (0.07 mole) 
and 21.0 g. (0:21 mole) of triethylamine 
were cautiously mixed with 85 ml. of an- 
hydrous benzene. To this stirring mixture, 85 
10.1 g. (0.07 mole) of 4-piperidino-2-butynol, 
dissolved in 20 ml. of dry benzene was added 
dropwise. After the addition of the amino 
alcohol was completed, the reaction mixture 
was heated on the steam bath for three hours, 90 
cooled and poured onto crushed ice and 
water. The organic layer was separated, 
washed with water, and extracted with several 
5-ml. portions of 2 N hydrochloric acid until 
the extracts began to contain product (the 95 
extracts were made basic to check if product 
was being extracted). After all excess tri- 
ethylamine was removed by the method just 
described, the benzene solution was extracted 
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with 2 N hydrochloric acid. The acidic 
SrU were'combined cooled » an ice 
bath, and made strongly basic rflOA 
sodium hydroxide. An ofl separated wh ch 

5 was taken" up in ether. The ^ f ution 
was washed with water and dried over 
CnS sulphate. The drying agent was 
Ed off and dry hydrochloric acid was 
pSinto the ether solution to P^gJ 

10 die hydrochloride salt of the desired product. 

Rl O 



20 Rir _G-c£oR s +R.OCH 2 CsCCH ! Y 
Z 



The hydrochloride was recrystallized from 
benzene, m.p. 156.5—158.5° C. 

Method C: 
This method of preparing the compounds 
of the present invention comprises trans- io 
esterification of a lower alkyl ester of a 
Sd acetic acid whh ,a substituted 
aminobutynol or lower aliphatic ester there- 
of according to the equation: 

Ri 

i O 

R^-C-C^O-CrtteO-CHY 



u v tj 7 and Y are as described 
wherein R,, R» ^ ana i f 
ahove. R- is a Q to C 0 aiKy- ^"r) 
example a methyl, ethyl, n-propyl, or iso- 
3troup, and R. is hydrogen or a formyl, 

25 So^Tropionyl Voup. /Th? readouts 
carried out preferably by beating the two 
Snts in die presence of a transestenfica- 
for example sodium or potassium 
SSlU a* ^ hereof, toexampte 

30 sodiuni methoxide, sodium ethoxide, or 
potassium t-butoxide. The group Z may 
also be a halogen atom and, where it is, z. 
Lhydrolytically cleaved to die corresponding 
prJuct wherein Z is a hydroxyl group. 

35 P The following examples illustrate Method 

Q 

Example VI 

4 - PYKROLIDINO - 2 - BUTYNYL - - : 

Z£d to 150 mL of n-heptane, and about 
$ me or sodium methoxide catalyst wa* 
45 added The mixture was stirred and refluxed, 
45 aSJ the heptane-methanol azeotrope ^ was 
collected in a Dean Stark trap. After 0.4 
ml of azeotrope was collected in the trap, 
£ reaction appeared to stop. The reaction 
50 mLnue was cooled slighdy, additional 
was added, and refluxing was re- 
sumed The total amount of ) azeotrope col- 
lected was 0.85 ml. (theory, 1.1 ml ). 
The reaction mixture was cookd, poured 
55 onto ice and water and the organic hyer was 
5 Sara^ed and washed with water The hep- 
tane solution was then extracted with 2 N 
hydrochloric acid and the acidic extract was 
SSwith ether and then made atohne 
60 with 10% sodium hydroxide. The freed 
base was then taken up in ether, and the 
Ser sohition was washed with water and 
Sed over magnesium sulfate. Tfc : drying 
aeent was filtered off and dry hydrochloric 
65 alk was passed into the ether soluuon to 
precipitate the hydrochloride salt: yield, 5.4 



g., mp. 154—156° C, from isopropyl 
alcohol. 

Example VII 

4-DIMETHYLAMINO-2-BUTYNYL BENZILATE 70 

Hydrochloride.— This compound was pre- 
S by the method of Examp e VI from 
methyl benzilate and 4-dimetliylaimno-2- 
butynol [the latter prepared by reaction of 
l-chloro-4-hydroxy-2-buqme and dimethy ; 75 
amine: b.p. 80-84° C (0.55 mm.) n^ 
147641 using sodium metal catalyst Ihe 
foe base product recrystahized from heptane 
melted at 102.5-105° C. The hydrochfonde 
salt recrystallized from ethylacetate-ethanol 80 
melted at 130—133° C. 



Example VIII 

4-DIETHYLAMINO-2-BUTVNYL BENZILATE 

Hydrochloride. — This compound pre- 
oared by the method of Example VI, from 85 
SthyLntoo-2-butynol and methyl benzd- 
us Lg sodium metal as atalyst for the 
mnsesterification reaction. The intermediate 

^To^g'soS^of 41.7 g. (0.57 mole) 90 
of dfethylamine and 60 ml. of anhydrous 
benzene was added (within a few muiutes) 
24 5 g. (0.23 mole) of l-chloro-4-hydrnxy-2- 
butyne. The ensuing reaction was exothermic 
Sg the reaction mixture to reflux. After 95 
the initial reaction subsided, the reaction 
nflxture was refluxed for fifteen minutes and 
Aen allowed to cool to room temperanire 
with continual stirring. The sohd diethyl- 
amine hydrochloride was filtered off and 100 
ti£ benzene was removed under reduced 
pressure. The residual ofl was distflkd m 
vacuo: b.p. 85-90° C. (W5-0J mm.). 
n» 1.4793: yield, 25.2 g. (76.5%). 

The hydrochloride salt of 4-diethylamino- 105 
2-butynyl benzilate, recrystallized from ethyl- 
acetate-ethanol, melted at 128.5—130.5 C. 

Example IX 

4 - PIPERIDINO - 2 - BUTYNYL BENZILATE 

Hydrochloride.— This compound was pre- no 



GB 940540 |file://J:\Le g al\Patents\GB 940540.c pcl 
J 



Page 5 of t 



940,540 



pared by the method of Example VI using 
sodium metal as a transesterification catalyst, 
from the methyl benzilate and 4-piperidino- 
2-butynol. The free base from heptane 
5 melted at 111.5—115° C. The hydrochloride 
salt recrystallized from ethyiacetate-ethanoL 
melted at 141.5—144° C. 



Example X 

4 - MORPHOLINO - 2 - BUTYNYL BENZIL- 

10 ate Hydrochloride.— This compound was 
prepared by the method of Example VI using 
sodium metal catalyst from methyl benzilate 
and 4-morpholino-2-butynol. [The 4- 
morpholino-2-butynol was prepared by re- 

15 action of morpholine and l-chIoro-4-hydroxy- 
2-butyne, b.p. 119—124° C. (0.9 mm.V 
n D -° 1.5091.] The free base from ethanol 
melted at 117.5—120° C. The hydrochloride 
salt recrystallized from .*thylacetate-ethanol 

20 melted at 158—160° C. 

Example XI 

4 - Diethylamino - 2 - butynyl - *- 

methylthiodiphenylacetate Hydro - 

chloride.— This compound was prepared by 

2d the method of Example VI from methyl-*, 

methylthiodiphenylacetate [Becker et aL Ber 

f, 3149 (1914)], and 4-methykniinc~2- 

butynol. The hydrochloride recrystallized 

i™ CtbyI acetate - ethan °l melted at 146— 
30 148 C. 

Example XII 

4 - PlPERIDINO - 2 - BUTYNL - a - 

methylthiodiphenylacetate Hydro- 
chloride. — This compound was prepared by 
35 the method of Example VI from methyl-a- 
methylthiodiphenylacetate and 4-piperidino-2- 
butynol. The hydrochloride salt recrystallized 
from ethyl acetate: petroleum ether (Skelly- 

iil ^~7}x. c > monohydrogen tartrate. 
102* c 2>5 ° C '> tartrate) mp ' 99uJ 

EXAMPLE XIII 
45 4 - MORPHOLINO - 2 - BUTYNYL - * - 

methylthiodiphenylacetate Hydro - 
CH lOride. — This compound was prepared by 
the procedure of Example VI from methyl-s- 
en P^ny^o^phcnylacctatc and 4-morpholino- 
50 2-butynol. The hydrochloride salt recrystal- 
lized from ethyl acetate-edianol melted at 
171—173.5° C. 

Example XIV 

4-DlETH YL AMINO- 2-BUTYNYL PHENYL- 

i?™ NYLGLY coLATE Hydrochloride. — 
This compound was prepared by the method 
of Example VI from the methyl ester of 
phenyl - z - thienylglycolic acid [Fischer 
esteriflcation of the add (Blicke & Tsao, 
60 J Amer. Chem. Soc, 66 1645 (1944)) gave 
^ 130-133° C (0.65 mm.) 

n D - 1.5709], and 4-diethylainino-2-butynol. 



The hydrochloride salt recrystalh'zed from 
ether-benzene, pressure bottle, melted at 
81.5—83.5° C. 65 

Example XV 

4-DIETHYLAMINO-2-BUTYNYL PHENYL- 

cy clohexylglycolate Hydrochloride.— 
This compound was prepared by the method 
of Example VI from the methyl ester of 70 
phenylcyclohexylglycolic acid [the ethyl ester 
of phenylcyclohexylglycolic acid— Smith et al 
J. Amer. Chem. Soc. 75, 2654 (1953)— was 
converted to the methyl ester by hydrolysis 

followed by esteriflcation; b.p. -114 119° C 75 

(0 45 mm.); n D -° 1.5247] and 4-diethylamino- 
2-butynol. The hydrochloride salt re- 
^stallized from ethylacetate melted at 129 

Example XVI 80 

4 - PlPERIDINO - 2 - BUTYNYL - a - METH- 

oxydiphenylacetate Hydrochloride.— 
This compound was prepared by the method 
of Example VI using metallic sodium as a 
catalyst from methyldiphenylmethoxyacetate 85 
and 4-piperidino-2-butynoL The hydro- 
chloride salt recrystalh'zed from ethyl acetate- 
ethanol melted at 170.5—172° C. 

Example XVII 

4 - PlPERIDINO - 2 - BUTYNYL - a - ETH- 90 
OXpiPHENYLACETATE HyROCHLORIDE.— 

This compound was prepared by the pro- 
cedure of Example VI from methyldiphenyl- 
ethoxyacetate [prepared by Williamson ether 
synthesis from equimolar amounts of a- 95 
bromo-methyl-benzilate and sodium ethoxide- 
b.p 130-137° C, (0.55 ram.), n," 1.5454] 
and 4-piperidino-2-butynol. The hydro- 
chloride salt recrystallized from ethyl acetate- 
ethanol melted at 173.5—175° C. 100 

Example XVIII 

4-DIETHYLAMINO-2 -BUTYNYL PHENYL- 

cyclohexylglycolate Hydrochloride.— 
A mixture of 394.2 g. of methyl phenyl- 105 
cyclohexylglycolate, 293.1 g. of 4-diethyl- 
amino-2-butynyl acetate v/as dissolved with 
warming in 2.6 1. of n-heptane. The solu- 
tion was heated with stirring to a tempera- 
ture of 60-70° C and 8.0 g. of sodium 110 
methoxide were added. The temperature of 
the mixture was then raised until the sol- 
vent began to distil. Distillation was con- 
tinued at a gradual rate and aliquots of 
the distillate were successively collected 115 
and analyzed for the presence of methyl 
acetate by measurement of the refractive 
index. The reaction was completed when 
methyl acetate no longer distilled, and the 
refractive index observed was that of Dure 120 
heptane (n D « 1.3855). About three and 
one-half hours were required for the reaction 
to be completed. The reaction mixture was 
then allowed to cool to room temperature, 
washed with water, and extracted with four 125 
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K^^Sd ffe crystalline material, 
10 323 g. 

Method D , . 

In this method, an ^*£°5gg«6 
acetate or an alpha^thoxydiphenylacetate 01 
a Tsubstituted amino-2-bntj-nol of the 

15 formula 

H0 _CH-C-O-CH i -Y 

r -i hv heating ana reacting a t 

is prepared Dy nea ^ * , described 

IE SX b— n> »— ■» M « l » d 

Example XIX 

,n 4 . DIMETHYLAM1NO - 2 - BUTWm. " 
ATPHA-ETHOXY DIPHENYLACET ATE HVDRO- 

SmE^Bquivalent amounts of alpha- 
^orodiphen^cetyl chloride, UAj. (0.043 
Sole), and '^g/SlSSti^& 

wnue cciuxiu r - examples, it 

60 rx^* 




=C-CH : -Y 



^heremR.isa ph^be^^o^ 65 

SSffii fflA a ™ ^ a hydroxy !i 

SSSScf ethoi or methylthio groups; and 
fR-Q?o C- aUcylamino, paring 
Jvr^oudino or morpholino group; and the 70 
Eacologically acceptable aad addition 

^ri^pTrtegen^fo^ 
given in clan? 1 wherein 1 'f 'JjffSZ 75 

-TSA ^r^al^^-butvnyl 
^Tm- Q to C,- alkylamino-2-butynyl 80 
^"TDkthylamino-^butynyl-phenylcydo- 

te f fSylanuno-2-butynylWlate 

g tHpenko-2-butynyl-alpha-memylth.o- 85 

TfSS. for preparing a compound 
acc'ordVto claim 1 which ~g~££ 
ing a derivative of l,propyne-S-oi navi 5 ^ 
the general formula 



R, 



.^_(/o_CH^-C=CH 



with formaldehyde (e.g. in the form of ^ 
the general formula 

R. 

I O 
I / 
R^-G-C-X 

' I 
Z 

with a compound of the general formula 
K^-O-CHr-CEEO-CH^-Y 

S^n^tom-frformyl, acetyl or pro- 
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pionyl group, and, where Z is a halogen 
atom, hydrolytically cleaving Z to form the 
corresponding product wherein Z is a hydroxy! 
group. 

10. A process according to the second part 
of claim 9 wherein X is chlorine, is 
hydrogen, Y is a piperidino, pyrrolidino or 
morpholino group, and the acyl chloride is 
reacted with the 4-aminobutynol in the 
presence of an alkaline reaction medium. 

11. A process according to tiie second pan 
of claim 9 wherein X is a Q to C c alkoxy 
radical and R„ R M Y and Z are as 
defined therein, the compounds being reacted 
in the presence of a transesterification cata- 
lyst. 

12. A process for preparing an alpha-meth- 
oxydiphenyl acetate or alpha-ethoxydiphenyl 
acetate of a 4-substituted amino-2-butynol of 
the general formula. 

HO-~CHr-C=C— Qi^-Y 
wherein Y is a di-C, to C c - alkylamino, 



piperidino, pyrrolidino or morpholino radical, 
which comprises heating and reacting a 4- 
substituted amino-2-butynol of the said 
general formula with an alpha-halodiphenyl 
acetyl balide, treating the reaction product 
with methanol or ethanol in an alkaline 
reaction medium and recovering the product 
of the process. 

13. A process for preparing a pharmaco- 
logically acceptable acid-addition salt of a 
compound prepared in accordance with any 
one of claims 9 to 12 which comprises react- 
ing the said compound with the add corres- 
ponding to the add radical in the required 
acid-addition salt. 

14. A process for preparing a compound 
according to any of claims 1 to 8, sub- 
stantially as herein described with particular 
reference to the Examples. 

STEVENS, LANGNER, PARRY AND 
ROLLINSON, 
Chartered Patent Agents, 
Agents .for the Applicants. 
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